Although gastric metastases have been estimated to occur in less than 2% of cancer patients, an increased use of upper digestive tract endoscopy allows for a higher detection of secondary gastric tumors. We describe the case of a 66-year-old male patient presenting with mild pain in the sternum and upper abdominal area. Physical examination revealed a right parietal skull tumor, with no other significant clinical changes. Upon exclusion of an acute coronary syndrome, upper digestive tract endoscopy was performed, showing the presence of an ulcerated tumor located in the gastric fundus. Histopathologic examination of the biopsy sample and immunohistochemical tests suggested a pulmonary origin of the gastric tumor. Whole body computer tomography showed the presence of tumors in the gastric fundus, left lung, liver, kidneys, bones and brain. Transbronchial biopsy of the lung tumor certified the diagnosis of non-small cell lung cancer, with the same immunohistochemical profile as the gastric tumor. Hence, it was considered the origin of the metastases. Biopsy of the skull tumor also had the identical tumor histology. Whole brain radiotherapy was performed for the brain metastases and subsequent chemotherapy was administered. Although non-specific, gastrointestinal signs and symptoms occurring in lung cancer patients should alert the clinicians as to the possibility of gastrointestinal metastases and prompt endoscopic evaluation.
Introduction
During the last 20 years, novel therapies for lung cancer have led to the prevention of more than 1.7 million deaths (1) . Even with this optimistic news, lung cancer remains the leading cause of death in USA (1) . Approximately 50% of lung cancer patients have widespread metastatic disease at presentation, most frequently with cerebral, hepatic or adrenal involvement. The gastrointestinal tract is only rarely involved (2) . The prognosis of gastric metastases with origin in lung cancer is very poor, survival rates being estimated at 20% at 1 year and 1% at 5 years (3, 4) . Although gastric metastases of lung cancer were believed to be exceptionally rare, autopsy studies report an incidence ranging from 0.19 to ≥11% (5) (6) (7) (8) (9) .
Gastric metastases are rarely symptomatic and therefore easily overlooked when investigating lung cancer patients (10) . Nevertheless, gastrointestinal bleeding and perforation have been reported and are often fatal. In light of these findings, an increased use of esophagogastroduodenoscopy may be needed to achieve a higher detection of secondary gastric tumors. For the early detection of gastric tumors one can enhance the performances of esophagogastroduodenoscopy by associating narrow band imaging (NBI) technology and in vivo staining examination techniques (11, 12) . The most frequent staining agents used for the assessment of digestive tract tumors are methylene blue, toluidine blue and Lugol iodine (13) (14) (15) . The NBI technology improves specificity, sensitivity and accuracy of the methylene blue video staining method providing essential information regarding the superficial vascular network and the features of the cellular field (11) . A thorough evaluation of tumor cell-specific characteristics utilizing ELISA assay and flow cytometry can improve the diagnostic and treatment protocol (16) .
In the present study, we report a case of advanced lung cancer presenting as a symptomatic gastric tumor. This is an infrequent situation, only a few similar cases being reported in the past decades, to the best of our knowledge. We discuss the clinicopathological features of secondary gastric cancer with emphasis on the differential diagnosis and review the available treatment options.
Case report
A 66-year-old male patient, with a history of smoking, was admitted in August 2015 in the Department of Cardiology Elias Emergency Hospital (Bucharest, Romania) for mild pain in the sternum and upper abdominal area for >4 h. The physical examination revealed the presence of a right parietal skull tumor, the rest of the general examination being unremarkable. All cardiac causes for the pain were excluded and the patient was referred to the Department of Gastroenterology. Abdominal ultrasound was not relevant due to the patient's lack of compliance. Upper gastrointestinal endoscopy showed the presence of an ulcerated tumor 80x70 mm in size located in the gastric fundus.
Multiple endoscopic biopsies were performed as well as a histopathologic examination, followed by hematoxylin and eosin and immunohistochemical staining. Positive tumor protein 63 (P63), positive cytokeratin 34βE12 (CK34βE12), weakly positive thyroid transcriptional factor-1 (TTF-1), negative cytokeratin 7 (CK7) and negative carcinoembryonic antigen (CEA) ( Fig. 1 ) confirmed the diagnosis of gastric metastasis of pulmonary origin.
Whole body computed tomography (CT) scan identified multiple tumors: One in the gastric fundus, one in the left lung and numerous tumors in the liver, kidneys, bones and brain, the clinical stage being cT2N3M1. Bronchoscopy and transbronchial biopsy of the left lung tumor were carried out to establish the origin of the lung tumor ( Fig. 2) leading to the diagnosis of squamous cell carcinoma (SCC) or non-small cell lung cancer. As the lung and gastric tumor had identical immunohistochemical profiles, it was considered the origin of the metastases. The tissue tested negatively for EGFR mutation and no ALK rearrangement was reported. Biopsy of the skull tumor also showed the same histologic pattern ( Fig. 3) .
Laboratory findings showed no specific changes. Whole brain radiotherapy was performed for the brain metastases (total dose, 30 Gy). It was well tolerated, with no serious adverse events. Following radiotherapy, the patient underwent chemotherapy with paclitaxel 200 mg/m 2 and carboplatin AUC6 and osteoclast inhibitors (zoledronic acid), measured as q3w. After the second cycle, grade II aplastic anemia and mild elevation of liver enzymes occurred. Nevertheless, the oncology board, comprising a medical oncologist, gastroenterologists and hematologists continued the aggressive treatment, with daily monitoring of the hemogram and liver enzymes.
The patient received 6 cycles of chemotherapy, with stable disease, according to response evaluation criteria in solid tumors (RECIST). Due to grade IV anemia and hepatotoxicity from chemotherapy, oncological treatment was ceased and the patient offered best supportive care. The patient succumbed four weeks later to multiple organ failure.
Discussion
Gastric site metastasis from primary lung cancer was rarely reported, portending an inferior prognosis even with aggressive oncologic treatment (17) . Breast cancer, esophageal cancer, melanoma, as well as testicular seminoma, hepatocellular carcinoma, choriocarcinoma and Merkel cell carcinoma can also be the origin of secondary gastric tumors and should be included in the differential diagnosis (18) (19) (20) (21) .
In 1993, large cell lung cancer was reported to be the most common histologic type of primary lung cancer associated with gastric metastases (22) . Nevertheless, according to more recent reports, pulmonary adenocarcinoma has become the leading disease, followed by SCC, small cell lung cancer, and pleomorphic carcinoma of the lung (23) . The distinction between subtypes is critical for the selection of appropriate targeted therapies (erlotinib/crizotinib/bevacizumab/pemetrexed).
Lung cancer cells spread hematogenously to the gastric submucosa (17) . The tumor is thus clinically silent until it reaches considerable sizes. Although non-specific, symptoms and signs such as epigastric pain, vomiting, anorexia and chronic upper gastrointestinal bleeding manifesting as melena and anemia occurring in cancer patients should alert the clinician and prompt endoscopic evaluation (17, 24) . However, such complaints are generally misinterpreted as side-effects of chemotherapy. Severe complications including acute bleeding and perforation may also occur and are usually lethal.
Endoscopic findings can mimic other gastric tumors, but a volcano-like or umbilicated mass ('the bull's eye sign') is considered a classic endoscopic appearance of metastatic gastric cancer, as was first suggested by Pomerantz and Margolin in 1962 (25) . Nodules, solitary or multiple, sometimes ulcerated polypoid submucosal masses, as well as infiltrating constricting tumors have also been described (25) (26) (27) (28) . The most frequent locations of gastric metastases are reported to be the middle or upper third of the stomach. Usually, the greater curvature is involved (29, 30) . Given the variable morphology and the lack of characteristic appearances on endoscopy, metastases to the stomach may also be confused with gastric ulcer, ectopic pancreas, eosinophilic granuloma, lymphoma, carcinoid and Kaposi's sarcoma (31) .
The histopathologic examination of gastric tumors in lung cancer patients raises yet another diagnostic challenge given the difficulty to distinguish between a metastasis from primary lung cancer and an initial gastric cancer, especially when considering adenocarcinoma. Hence, immunohistochemical tests are the most important step in the diagnostic algorithm of these cases and are crucial for optimal management (26) . The common markers used for subtyping non-small cell lung cancer include TTF-1, CK7, Napsin-A for adenocarcinoma and p63, CK5/6, and CK34βE12/CK903 for SCC (32) . In our patient, the positive P63 and CK34βE12 staining and the weakly positive TTF-1 staining support the lung origin of the metastasis.
Serum tumor markers were tested in order to complete the diagnosis: CEA and SCC levels were 3-fold higher than normal values, CA 19-9 was within reasonable limits. It is known that, each serum tumor marker has its specificity and sensitivity and can be used mainly to establish the prognosis of the disease. Non-small cell lung cancer also demonstrated the overexpression of endocan (33) . This marker of angiogenesis was studied in several types of cancer and was used as a possible prognostic factor in non-small cell lung cancer and gastrointestinal cancer (34) (35) (36) .
Gastrointestinal metastases secondary to lung cancer represent a late stage of disease, usually being associated with metastases in other organs. Patients rarely survive longer than 16 weeks after diagnosis of gastrointestinal metastases (9) .
The therapeutic management of such patients includes surgery, chemotherapy with or without radiotherapy, molecularly targeted therapies and supportive care. Surgical intervention in patients with lung cancer metastatic to the stomach remains controversial as some authors report longer survival rates in the best supportive care approach (37), while others support metastasectomy in patients with non-small cell lung cancer and unique metastasis not involving the brain or the adrenal gland (38, 39) . However, life-threatening complications such as massive hemorrhage or perforation can be prevented by surgical intervention (37, 40) . Therefore, treatment should be personalized. Our patient did not undergo surgery given the presence of multiple other extrathoracic metastases. We managed to control the disease and patient's symptoms for 22 weeks by offering 6 cycles of chemotherapy, radiation therapy and best supportive care when his performance status did not allow us to continue active oncological treatment.
In conclusion, although non-specific, gastrointestinal signs and symptoms occurring in lung cancer patients should alert the clinicians as to the possibility of gastrointestinal metastases and prompt endoscopic evaluation. Distinguishing between primary and secondary gastric tumors can be challenging and requires immunohistochemical tests. Early detection of gastric metastases and initiation of appropriate treatment can improve the patient's quality of life and prolong patient survival.
